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m m m 

[oooi] ^mmi^mm'DT^^hmm^mimtitc.^mm^^mvxmm'r^ 

[0002] fete, mWcr^-i-^m^tzMMiomb^x, #&nXffiiiKm^tvti&.m&%a 

[0003] m i (-*3v >-c, mmmu3oi^ mm m^A<DT^?Mm ^lRif&m m ^bo 

<D^V^/Ws-^l^.tI ? ^{f'ff-^-BOT f ^v J ^7Hf -^•2^^J"L-CBPSK(Binariphase 
Phase Shift Keying^QPSKCQuadrature Phase Shift Keying), 16QAM(Quadrature 
Amplitude Modulation)^<D^M£:ife1~w£:lz:J;9, ft ^A©^- ^VKfll ^4 

[0004] mmi$6te^ mmm^A(D^—^<^m^4Rxfmmm^B(D^—^<^vm^ 
5im^xm&m&&Rxfmmm<Dffife(Dm&&m&Mir^bK£<9^ mmm^A 

t^xmm^n^tm^r^i-io^h^mimt^BcD^mimm^m^tvx^m 

[occ3] z.mmm40te, r^T^-ux^m ^tz.mtm -5§-i2K:*t-L-c, mm^i3{zx^x 

m±m$n$i9^mMi-z>o mmi^ T^r^isx^rnvf^mmmeizM^x^ 
mmm7izx^xm^m^^mmm(Dmm^m^m^t^x^—^y<^m 
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±tfc&*P19rau ##fF^K-^nTV^J;5^> *±tfc&(MLD: Maximum 
Likelihood Detection) $rfx5o 

^^fPXfitliT^hy^W— ^y^-> — ay*.^— 1999, 1038H, 9J! -5§\ 
1999^ (IEEE WCNC 1999, pp. 1038-1042, Sep. 1999.) 

[0007] U&»U£#$>, «^riHlO«l*fc»J:*JV^T, agWft-^^aP3-ei6QAM&ffo*i 
t§£\ ft*|j|SE«B19"T?MLDSrtT5*l!:. 16 x I6=256fl©4slflf Sfs 

4QAM^rfTo^i#^^fi, Sr±^fBl9TMLD^tr5^^. 64X64=40961® 

[0008] g wt±. Mk(DT>rtt^mi£tiitmk<o3mmtt* 

tm^mmxmmwn^<mmx^^mmm^m^ir^tx^ 0 ^ti^m 

[0009] *5§W©SflrS6»tt, «&©T>^j&^jh^;h^ft5£fW& ^-^{f 

^mmim^^^^mm^nt,±m^t^m^^^m^m^^x^ 

[0010] r<D«^^J;n^^^tV^Pia5rii±^^i:«:m^^^^^fflV^T- 
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coon] ^/t^is m (d mmmm-z . mm<o7^^t>h^fo^timttmmm^*mm~$- 

[0012] z.<Dffif$.fc£tii^ &mMX\ fit -*Hrs/M*g©{f ^Mlz.&m<D&yh&&m^&) 
mizmfeX%Z>£5Kti:Z>o «toT. ^HfS «R©lfyK«|S^^W©*.S^nH 

[0013] #L&m ICfcfttf. »»T^^^^3^{f$tL«^(D^^ff^-^, Jfc«E$J/h£ 

[0014] [0 im^(D^r/i^T> j T'i'x^m mwRxt&m mm<nwtom&&&ir7v<y?m 
m7mmm-s§rA\z.mmirz>i6QAM<D\f<yhmm (S7A) x^pft -*t-BK:ara§i- 

5 1 6QAM<Dfcfy hlE© (EI 7B) 
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[08] 16QAM<Dmmim -5§A£l6QAMO^f§{f ^B&^im W^#tf>t£^f ( 

^j^fc^o^^-w^a:^ (iu9B) z^-rm 

[El 1 1] 16QAMCQfcT>hIBg m 1 1 A) ^U?16QAM(D2t:V^tP5)-tVh¥lJ^-r§ 

fcfeo^^-sijoffc^ m i ib) s^i-H 
mi3mi2(DmiTmmfrbmm£fo%^mm^A<D7u-j*mf& m i3A) 

[@ 14]g| 1 2(^^fSg^^(D{f^^{fi-^^ff^g(D«^^i-^ci5/^|g 

[m ismm<DT&M2<Dmm mmi^zm^&mm cm isa) R^mm(Dmm2(D^ 
mismm^ms^mirmmK^m^mm. R^mmm^^w^yh 

m22m2i<Dmmmmwmz£zmwfcm(D®.wizm-rz>m 
m23mmmm4<Dm^mmi$m\(DMmm%^'t7 f ^y?m 
m2Ammmm5<Dn^m<Dm^^-r^ti^m 

m& (m25A) , mmmm5[z^n^mmm^B(D^^yh^\^ir^^yh 

m^(Dm^m25B)Rrjmm(DMm5<D±mm^(Dm^.(m25c)^irm 

m26mmmm5<Dft^ki®<DM<Dmf&ffl&^~r7'vyy'm 
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m35mm<DKm8<D i\?yhmfemm(DMw iz.m-rz>m 
m^MM^ms^ i try nw fe%mmm&^~r v 

[ooi5] ^mn<Dmm(D^m\^^xmm^m.xmmzmn-r^ 0 
[ooi6] mmmmi) 

o 

[0017] ^pgpi02f*. ^^Mm^-iou ~7\s—J*mmt ^-l 18£A;0£U :7i^— A#* 
{B^103M£mgB104(c5£tb-r<5o *£iMl04i3\ -<-*^K{f -^lOSdtfciSc^ 

[0018] ^f^llOte. f^ZMt -51-109. -5§-118£A;>j£U !7W— Aflt 

{f -§-lll^femgP112^Wi-So *£«C§P112^ -<-^^K{a^-lll^t£m^F 
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[0019] fc:fc£*T<&B£9J-Cra, rXr^-108A»e>3lfS £*L5ff -§-£^ii{f #AWt* T>- 
[0020] 7V"- A#^ff-^^gpil7^ Afllj^Sr^-fffifa^ MZ.lt. m3<DZ7U— 

[0021] g]3^ N ^gl00(D#T^^-108, 116d^i^f&$tbS^IH^-§-<07W'— A 

^20iS.u?203}i. ^oy^y^, ^.=.—^u—h\ zfVT^-J/vb^J&^-bh 

[0022] 04^, ^mm(Dmm<D^mmm(Dmm^ir 0 sis^g3oo^, 2o©7yft 

301, 3ii-efi#SrS:ffi-5o 

[0023] *&IMflS303W\ T>^^-301-e^ft UfcM ft ^302&At)bV. ^f§#302td 

305^ffii-S o i»iScgB305te:, ^-*^>-K{f -^304£i£tef5:U 
[0024] 3EHfI#A©^^/v-3Elb«IS*fR307W:. igfeffcm^-^^Kff -S§-306£rA 

vc^^ggtbsrautu anizxvmc&mw ^ACD^&vmhm ^30 
8%im^mm32uzmm-rz> 0 mm^ mmm^B<D^*^mmfeU309te 
> m^m^<D^<—^ovm^306^:Atitu mx.it, m3<D-7u— j»mmz&tf 
^mmm^B<D^^mM^^203^m^x^^/^m^mMu 

[0025] &G*ftg&313W\ T^Ti^311X^m Ut&fe ft ^312^A^7^U ^ftff -J§-312tC 
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[oo26] mmm^A<D^-^/umWim^3i7n, mmsm^^—^^m ^§-316&a 
t)tu m3<D^u—j^mm^n^m\t^A(D^^7vmM^^2.o 

8&m ^-MaifB32i^^m-r§ 0 ^pm^B(D^-Y^A^ibttsgB3i9te 

^#fc^^f^B(D^^/^»j{t^320^{f^S§|3321^^ffli-6o 
[0027] ^ffig|3321 ^t£mmo-<— ^/^>-K{t-^306, 316, ^ifffA©f^ 
/Hg»<S ^308, 318, ^flff -^BO^-Y^^Hjff ^310, 320£A;>j£U ^tt 

/Wt -^-322, mmm j ^B(Dv £ ^^Mw^-323^m?> 0 m-%mmm2i<Dmm<DM 

[0028] 1H6(-, ^Ife&feO^^&tfS^lf ^©^O||#^i- 0 i£{f ^©100(DT^ 
7^108^ib^{f $tb^{f -5§-&Txa(t) , T^"r-ril6frhmt £*b£{f ^Txb(t) 
fcU ^fM300<D^ST^^301-e^t$tv5m-^-?:Rxl(t), ^fT^^ 

31 l-e^ft stiffs -^-^Rx2 (t) ^T^T-rm^fcrn^mttn^thhi 1 (t) , 

hi2(t) , h2i (t) „ h22(t) £1"5 0 -fZb. Tk^<Dm&^$Lirr$-Z> 0 fcfcU tf^^p 



[0029] B17A. EI7BiC, £-^MS102. HOm 6QAM(Quadrature Amplitude 




(l) 
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tfMZ.my^XbtlZ>4&yb&(SaO, Sal, Sa2, Sa3)£fE5£U ^{f-^BOlv' 
^7M;i§!j^Tfb*L54bVh£(SbO, Sbl, Sb2, Sb3)tf^i-'5o i~^t?*>, (s 
aO, Sal, Sa2, Sa3) , (SbO, Sbl, Sb2, Sb3)te, ^th^tl. (0, 0, 0, 0)^(1 
, 1, 1, l)(D16Wm(Dm$:bZ> 0 
[0030] E17A N ID7B(D < i:5^fl'ff -^-A, -5§-BriH6QAM<£>£^ ^M^flX^lis £ 

tWcgilfff-SI-tm. 16 X 16 = 256^<D{t^^^^-i;^^ o ^0256^(D 

Wiim -^308^ CTff ^-BOO^-Y^/V^lblf ^-310i:d^#^^^-e^§ o ^<Df§ 
^CIEgco— $J&. E|8t^-r o 
[0031] 08<DH,&te256,&(Dtt5£{f -^^"To ^c^F-^701(*. g|4CO^fet{c^^— 
XsOh*m -^306OfS ^-^^-f- 0 rcD^t, 256^(DJi^f ^^^fet5cm<^-< 

o ?3f#702te, (SaO, Sal, Sa2, Sa3, SbO, Sbl, Sb2, Sb3)^(0, 0, 0 

, 0, 0, 0, 0, 0)(Dm^im^rMX^v). ms<DM&. ^imM.70m256M(Dm^im^- 
&<D?ibmj£im^M702&x<DmM&Mh'b£\<^(DX^ #m&Zk£LX(o, 0, 0, 0 
, 0, 0, 0, 0)&nz>^b&X%Z> o 

[0032] z.<D£?izL,x, m&&ft*>t. &m&k256&<Dmfem^&i£X(Dm<om^&m 
^m^mm^mwm^^^-^)^m^t^x^m^^ 0 (ds 

[0033] *MM(Dj&i&<D&mmm3Q<m, ^(Dn^-^m^m^xmm^tixm. /M 
[0034] m5\^ *mm<Dtem<D&mmm3oo<D<ftmx&zm^mmm2i<DmMM!$& 

[0035] #«*ff507tt % ^Mff ^A<D^^/l^»tff ^308. 318, ^p{f -5§-B<D^^ 
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mM8 ^310. 320. mtm&V^—X/^m ^306, 31G*At>t^ (1)5£<D 
i£fr#ISI3*£fT5£t-C. i£fHf #Txa(t) , Txb (t) (Dmmm #*#5o #i»507 
fit, ^(Di^^bT^c^lf^AOm^-^^ra^SOS^^^b^J^S 

[0036] ^-T?#AtSP507£. «S#tfyNM£8|S509, 512W:, ±£tfcStef*Mfc5tfc&:fcft 

JB wr&fMi#A, BCD— «|J<Dlf yh©^Srtg|W-t*tbtf «tV \ 
[0037] g|5#fcVM«g|5509. 512(£>»ft^oV vTtftPJ-r5„ ^#tVM^g&509£g|$ 

•C ttagfim#A»COV ^T<D|»#l^£J^lW509©ttf£tCOV NTlfeP^i-^o EI9A 
W\ 16QAM<D16^@(D{f-^-^:(v'^Vv)(DJ^^<DgEg^bTV^?) 0 itbd^t^ 
d*5J:5tJ:,^mft-^-A©l-»^/V'Srfl|j^-t-54lfyKSaO, Sal, Sa2, Sa3)fi, 

m^&fcmzxoxio, o, o, o)a>e>a, 1, i, Dov^nd^fi^r^So 

[0038] §P^yHPJ3e§P509tt, ^Hm-^A©«I^— ^OK^#508«rA^7i:U, & 
Hm#A<Otfl^— ^^VK«#508dS, El9B^-r^l f'#^EUTV >fd#^S 
aO = l, 0i&2{iI#&bTWc#^SaO=O, W&3\z:1f&LX^1t&Sti2=l*ffi& 
4{^#?£bTV^c#'^Sa2 = 0. ^5^^EbTV^c#^Sa3= l^Jtb, rotf 
^Sr^Hfi-^A<D^:^$ttfe§|5^tVh<t#510^bTm^-f-5o »#fcVHW£ai$5 

^Pfs-^B(?D^:S$nfcifB^t>hif#513?rm^i-So 
[0039] ^T?, HfyhSr*3£i-5fg«SrH9B<Dj;5tJ:3£«)feaS», SaO. Sbl. Sa2 N S 

d«5 TSTfBteaM&V ^ibT-fcSo 
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[0040] m^. m^&mmzsi^ 5iG(DWim^^xwLW-tz> 0 m^&nmus\m-^ 
^mm^A<D^^;v^mm , &m^i^ ^mm^B<D^^/^mm^m-^32 

^mmmfem -^318. ^mm ^B<D^^mmm^m ^-320^, mscox^ 

-5§-AO^$;fr,fc^#fcVhtt#510^ 

13&/BV^£-t\ itu3£Oj;5M> lfcVh-f o<D^t*#(fh2t>h)^ib. 8fcVM2 
56^COff <7)5^>8-2 = 6tVh (64{S<D{f ^0 O^^ifcJg^So 
[0041] fclfctf , gMI ^A<D&fe£frttMft&yhtif $&510£LTSaO= KDfim^ & 
||{f^B<D^$^c^tVhtf^513tUTSbO=0^if^36^fs^glJ^gP5 
l4lZy\f)£tvfcb<Db1rZ> 0 ~tZ>b, fi^g«J«fiP514f4, 256{@<D{f -5§v£(El8)cD 
5*>, SaO=l**oSb = 0©fli[^e>JfeV^^SrBiJl^i-5o fciSH^ffiff # 

^CS:64lB^SiJ«-et, «#^B!|jWP514r±. r<D64^tC{B^<?5lf m&mU&<D 

it -51-308, 2mfe&B<D7-**fr$mm ^310, ^Pfi-^-A(D^:^$^fcg|J^tVh 

[0042] ±*&&gB5i8fcj\ m&m®<D'<—x/<>'}?m -^306, 316, gij^^m^it 

*^Hf -5§-3i6^ib. BliO(Z)^S^#§o Bioteisvvc, 

KfB-5§-316^^7Ol^i-{f^^0.giJ^<^m-5§-^if«515^m^^ 

-r64^<Dft-^^c-efc5o ±s^Sc§P5i8fi. 64^<D^«{f ^r&tmffik 
^Mbmmm^(D^—^<>h'm^(Dm^7oib(Dm^^m^^o^^^ 
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[0043] ^rbT, ±m$t$i1®518fe, zfT^thVyfXbzr^^hVyfY&m^X. ±8t 
&fSfI-5f-A, ^PfS -^-B(D7 2 V^/Hf-^322 > 323Sr^g|UT(M^J^) ttS^jL 

x^zak 2mm-%-As mmim^B<D^i??Mm^%j&texmmz)-^m<D7* 

[0044] aKLT;£llifcO^KJ;*U£, ±StfeS£i:«:^*5«IJR^ifeSrffiv^#^IH{i 
550^ ^J^$n^lfP^yb^V>T^m^^y»-t-Sm#^BiJ«SlJ514, 5 

i6^ wm^ntcmmm^t^mMt(D^-^yh^m^m^ ^xm±tk$i& 
^tizx^^m^h^mmmmxm^mwi±^^m^±^m^mmm.3o 

-e#s 0 tfcmnmmnifc&izm^xMftz&ft&yhfc. mvm^yhwvib 

[0045] (i)§P^tVb^J^$P<^flfc^*^J 

m&nsm&itt^xwmvito ^-m, n^yb^mmo9, si2\z£oX2\* 

yh*r^&yh¥\fe : &ftyZ.bX\ fi#jjStgiJ««P514, 516-C-tivett^4tryh©#l*| 
[0046] IH11A, ElllB^. El8<D§P^tVh^J^gi5509, 512fc:}3V vC. 2fcVh^^i- 

m^(Dm^t>mt£%tc\?xmm<DmtfF&fty<DX\ ^xnmmm^AK^ v-c 



WO 2005/053260 12 PCT/JP2004/0 16339 

v-^Vv£«J&-f54fcVMSaO, Sal, Sa2, Sa3) it t^ttiot^, 0, 
0, 0)fab(l, 1, 1, l)<D\^-ftlfr<DW.&bZ>o 
[0047] §|5^-tVhflJSIfl5509{i, ^A<Diif ^-^-^Wf -*§-508£A^>U ^ 

a^ff ^A<z>#t^— */^Wf -s§-508/^ m 1 lBco^i^-effl^nfc^i^i W^e-T 

SaO=<X Sa2=li*SU $U&2HI#£«#£\ Sal = l, Sa2=l,|S 
*fc3lJl#&1-5*&£\ 830 = 1, Sa2=l, ^4^#^i~5#-a-, SaO = <X Sa3 = l 
% mi&5\Cftj£~fZ>m^, Sal = l, Sa3=l. ^6^^&-TS^, SaO=l, Sa3 
= 1, m%tf\z3fl£-rZ>W&, SaO = (X Sa2 = 0, ^8^#^£-r6#^^ Sal = l, 
Sa2=(X m*&9^fttE~tZ>M&, SaO=l. Sa2=0b^ir^ o ^rUTglS^tVh^J 
^^509^.rOtf«^mm^A(D^$^fc§P^Vhff^510^L-CW^i-6 
0 $P^tVh^J^§P512{*, ^-BOfi^^-^^^KfB-^Sll^A^^U. -L 

mtmm<DW}^n^tx\ »{f-^B<D^$^fc^t:vhw^5i3^m^-r 

So 

[0048] r^-C, 2\?yh&fc7£1r%m&&milB<D£?fc7£ibtcm$ife, SaO, Sbl, Sa2 N 
Sa3<D5^BlllB(Dj;5^^fc2tVh}*a«92t:Vh^itlfeb, 3EUV > prtBtfe^iSiV ^ 

[0049] fi^B'J^§P514-e{*. ±&£PI#©Ibfts&^5^^^fI#/£8y»«^5o - 
nfcaJ^yhi##513«2tr^h-C#^$ttTV>S^i«) % 8tVh(256^<Dft^) 

[0050] (iO^/^^-Yyr^^^igffl 

/V^^-YyT^^CirL-TOFDlVKOrthogonal Frequency Division Multiplexing)^^^ 
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[0051] mi2tc. mmmm<DMj&&?frr<> mmmmuoo^ mmmio2^r^^^m 

[0052] ^pg&1102, 1112te. ^ti^tb, 7*4i?*Mm ^1101, 1111. 71/- ^#^f 
-^-1122^A77^U 71/- ^Htj£{f ^-1122^bfc^o'C7 i Vv ? ^/Hf ^-1101, 11 
11&&WU rtb^«tt)#^— /^^KfI^-1103, 1113<£ri/yT/1^7Wl^t& 
gR(S/P) 1104. 1114^Wi-S„ Z/])T/W<7U/VgmMll04, 1114te. -ttb 
/^^Kfi -^-1103, lllS^yT/W-^Wl^^U rtv{cj:t9#^-?7 

wwt-^1105, 1115^7— y^^gp(idft) 1106, ui6iz.mtti~rz> 0 i£7— y 

^^§(51106, 1116te, ^JVPtK /^7WWf -^-1105, 1115Klj£7— 

£J£U ^^«9#fci^7— y^^m^f-^1107, 1117^^1108, 1118 

icmmirZo *E^§P1108, 1118te, ^ti^tl. $7— y^&^tftff 4§-1107, 11 

i7\zm$Lm^&. m^-mm^t^mi-^tK^, ^m\t ^-1109. 1119m ^ 

Pit ^-1109. 1119}*, -fctl/PtU T>^M110. 1120frhm,Wik\^X\tit)£ftZ> 

o 

[0053] ^tU^, ^-T^XT-ll 10, 1 120/^fbte, ^H^tb. OFDMfl ^X^^M\m 

-^-1109 (^mm -*§a) «imf -^-1 1 19 mmt ^-b) tmrnzthZo 

[0054] ^X7U~-A.mmt ^fefifc§B1121te, 71/-A«/£<DW^£71/-^*J&{b-5§- 
\\22h\^Xmti^o 71/— EI13A, EI13B^-r o EI13A, EI13B 
tt, 71/— A^^^P^-M^mtt-e^Lfc^O-C^o [g|13A«^pm-^A(^7l/ 
— ivfit/&£^U E113B{»PHf ^§-B<D71/— A^^-To — mtL.X*-YVTlfa 

h^VT5xm^nxm^^t^o ^m^^M-imm^mm $tixv > 
st^-r^ ^^oMST^b/c^-«-rci5/h^>'^vn2oi}*, ^{tftijw-^/Mt/g 

&^5fc&><Diy:/*7i^fc3 0 ^Xiiy<4^yy»^/^t^A^X\^^. 7°yT>-7" 

V \ e-C^Ufcl202f±y i — Z*s^7Vtt-$- 0 

[0055] 014K. ^{t3£g<^«/&£^-ro ^30053:, 20<DT>^^-1301, 1311 

xm^&^m-rzo 
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[0056] &*Slg&l 30314, TX^1301^«U^«fS#1302«:A2jfcU 

302tc«Jfe»[^*teifS:JfeU -tt^J:9#^-<-^^^Kfi-^i304^-y^ 
^gP(dft)1305{C^tlJ-rSo ^-y-^^1305^, ^^Klf^- 1304^7 
— yrnggiu ^tH-J;t)#fc7-y^^Ofi-i-1306^m^i-5o 

[0057] ^fSm#A^^^»«ISSS1307tt. ^-y^^mm^f -^-1306^A^I^ 
U Hl3A©a^flT#A©^nyh'>C^iI?>rl'120lSrfflV^ &m^A<D^v* 

%m 1 308 T 1 d^^y T 50^:tl^^«l^fa ^-CttlffcSJvrV ^) S: ffl^J 
-TSo 1^-, ^111 ^B<&^*/V£lb«tj£*|S1309W:, 7-yxf^tO{|fl 
306?rA^^U il3BO^MftBO/^n-7h^;H201^V^T, 

[0058] ^§P1313f4, T^^1311T*^fa Lfc^f ft -5§-1312£rA;0£U S 

«te#i3i2fcfl«*&**£«rifeU m^«t0#fc-<-^vK{f-^l3l4^ 
-y^^§p(dft)i3i5^ttJ-r5o y^i£ifcm3i5H:, -<-^^Kff ^-13 

i4«r7— y^aeifeu m^«9#fc^-y^^om-^i3i6^m^-rs„ 

[0059] 3EPf&-^AO^^/W3!gllJ«ljeSP1317f4, ^—])^m^it^lS16^At)t 
U l3l3A^fafS^-A<D^n5/^^VH201^fflV>-C, ^IHfi^-Atfy^r* 

-r^o ^fifs-^Bo^^^wi«i^ifPi3i9f4, -7—})^m0mv>m^i 

316£A^£U Ell3B<D^p{f -^-B(Dx-?^5/h^#VH201^fflV^T, ^Hff-^ 
BO^^/l^ib£^yTl*^^yT53rC\ ^Ve^tf), ^f3{l^Btf>:f--^ 

tv$&m 320 (^y rid^^yr5(D^r^4x<^ti^f -^-e«j^$tt-cv > 

[0060] fTi§-#yffi«&1321tt. 7— y^£&^<£>fa ^"1306, 1316, ggHft#A©^-Y^ 
^ibff -5§-pl308, 1318. ^mim^-BCD^^/^mim ^1310. 1320SrA^?^ 
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[0061] It !5-«yBm321f±, H5^U^-^a»321fclBI«©«^"t-*T/tf iV\ i" 
1 308«rA^ U Mlfll #B©^^/v3Eibfll#3 lOfclft *.T MMt # 
•c 7— y ^m&3k<n\n #1 306^ a^j U ^Hfi -^A^^^/v^Hjfg #3 ls^ft 

^xmmm^A<D^*;vmhm.im 131 s& a^ u gum #b<o^^^» 

m-^320^ft^-C^mif-^B^^/^Wj«I^Pl320SrA^U, igfeft^^ 
— ^^KIf^3l6^ft^-C^-y^igm#c>ff-^l3l6$rA^i-tb{iJ:v\ 
[0062] 0H*.fcf , #gftg|5507f3:, 3gm^-^-AO^-V^/^lb«ISi^501. 504. mWim^B 
©^•^A^lb*63e»502, 505, !7— yaigg|&<Z>ft#503 x 5O6£A;0£U (1 

)^^^v^^yrr^«^ij^^isu, mi3A, ®i3b^m^-^«i 

td3srt57V— A*^^bfc^oT. ^pm#AO*i^-<— ^^^Kfs-^-508, 

¥«J3£1-3o *^fS^S'J«$P5i4, 5i6icov>-c^, ^yrrri:^, _hi&^i^#^f 

DMfs ^X'te&mffiiB ^§A. BCOxV^/Hf -^"1322. 1323£#5^£^-?#5 0 
[0064] Z.<D£5iZ.L,X. OFUM^^M<D^/V^^])T^^,K^>\t^Xh. *$&W&M1fo't' 
Z>Z.b&X%Z> 0 

[0065] mn<Dtei&2) 

\^xi$mirz> 0 mz-K. ^-cta, ^i^mm^-AK^^xnm-r^K mmm^B 
[0066] mmmmk&mmmnfflmffif&te. mmmmitmmxh^ 0 mmmmitm 
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[oo67] iai5A^ *mm<Dtem<Dmmmm^z>m%-&mmm&*<-ro ^fciaisB^ 

$15102, 110, Hll2O^l^§P1102, 1112^J:o-C, mi5A<D£yt£im ■fvft-rsrtfV 
^f^fxOo ^c|El5O|fi5^tV^J^§P509, 512{^o-C. g|15B<Dj;9&^#tt 

[0068] g|l5A{^i-J;5^, ^MMcDmm^mm-i. ft -%r&4&&l±yhbU l-fc^h 
rt<D4;k<Dm^F^{£lltra^ 

[0069] rjucj:*)* gft $j-era\ If ^4^-e«^$tvTv ^i?yhftT*M£#52fcVh 

yvm<Dm ^l^gil^i^v^^T^ s^^w-feyK^is) ^ms^^J^ 
o^?t^^j^T*#so-e, 2tvh<Dgi5^J^^^^^^5fe^ : ff5-^^-e^§o 

[0070] AffctfjMte, &m ^^Rff 0l5B^i-l-Q¥ffi^*5V^. ^Sfcl 
{£#&1-5^fcfcJ\ ^i&KDff ^&4^*iI<E>2fcVk SaO=l, Sa2=l£$|S 

m^2<Dim ^&4&X&m<D2t?vK SaO=0. Sa2^1^^yYtVX^ir^ 
„ £fcS{f ^vKfs ^3t-#^i-^#^{c}i, «&2tfMf ^4^-C 

*M<£>2tf>K SaO=0. Sa2 = 0^§P5>tVhi:UT^:^-rSo £fc^f *^^K 
ft-^-d^ ^4lC#^i-§^(C«. ^4<Dff ^4^T?*il^2tVh, SaO = l 
, Sa2=0^§P^Vh^bT^:^-rSo 
[0071] m5<DU^ybm^509^ ^tvh^^^tltc2\fyh<Dm m.^Wt^AV) 

^m^fbt^^yhm m5iotL,xMjj-rz> 0 itfteyvmfemswz&^x-b. m 

Mis -^-Bicov ^TP^&iJSSrfT^o 
[0072] ®5<D{f ^|lj^514 % 516{i, §P^tVh¥lJ^509. 512^J;o-r^:^$ttfc 

4tvh(Dffi^fflVN-r, HJg^Si-e_b^ufcJ:5{-256^;(Z)^M{f^Sri6^; 
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[0073] ^<VX^mM(Dmm^Xfl\i . ^{f g^lOO, 1100<D^faiH$102. 110 % 1102 

, lll2tv:joVN-C. lQ¥®-L-?\ WWL<Dim%&±:yh\zftmisti. ^o{f ^Si^h 
[0074] l-fe5/hrt(Z)4^(Dff ^F H 1Sg«l^b<«^*^. ir-/h^(Dggg|t#L 

[0075] ^*5»(DM^i^«^?f^-ci*, ^nm^Ai^^if ^-Boff ^r&mmz 
[0076] mmmxtt^ ^m\t ^-A&m ^&mm%m 1 sa<d ggnre -^b<d 

#fcV^J^509^£oT2fcVf>£&:^U ^f|{f^B<Dfcfc<DlH5#fcVh^J5£§&5 
12(^o-CltVh^^i-^rirT% ff3t^b^^-r5„ ^LTffi^kB"J^g|5514 
, 516-Cte, ^<Dfcfe£tltc3^yh(Dnfr&yhmm&m\<^X256&<DmWm ^r&& 

[0077] ^tc^m mx\ ^mm^A(D&i$ft^yh&mMirttfe^7tbtiz>o 
&mm.-rz>tctb<Dm -^s§B32io«/&£ini6^i- 0 h^-m, ^©eres, 

ft ^§A<D{f ^Cte, ^#tVh£$:5tU^V\};5^ 015A(Dj;5f-iEg£tl/CVV5t> 
Oi:-r5„ mi6<DUft&yh¥\fe&509^ [2l5B<D^J^S^f-^V^-C^{f ^ 
A(D2tVb^^J^-r^o ft ^§'Jl^gP514, 516te, ^£;ftfc2fcVh£:ffll^ 
256^0{^ffi{@-^^^64^<Z)^tt{f ^^g'J^i-§o ±S^»518«. 64 
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[0078] zL<D£?iz^ —x<D&mm^K^x<Dnft&yw&ni&irft\*. w^yvm 
feu<Dn$.%mmkx^z><Dx\ ^<D'Mdtfm&mm*wm-tz>^bf)>x%z> 0 z.cd 

[oo79] mmmmz) 

wc, mm<D^mi^m<D^m2tmmx^ a 

[0080] m 1 7\Z^ I-Q5pffi{Cl^tt^64QAM<Df t -^-^SBg^i-o ^MM^M^im 
Tff ^HfJ^$P514, 516M£oT64 X 64=4096,&<D<gM{f ^Mfab2\?ybft 

<Dm ^A^mm-r^tx, mmm ^&&i024mmm~rz> o ±mmun5i8^ 
io24^<D^mm^^t^m^t(D^-^yb^m^^^tx±&^^n 

[0081] Jc/cgff mmiZ.io\,^X, n&&ybmmi®509, 511{CX^X2}fyb^mir^Xo 

5^^#j^tfv\ ^tv^4tvbcoifp^t-vh^si-si:. i&mm^&m&ie 

mcMffiX^Zo ^(DXoKW^ybmmU509^ 5llX&:7£1rZ>l?yb%t$:&<-rZ> 

mt\ ±m&t&&nm<Dmffim^&m%'Pte<x$z><DX\ aiMi?>t:i:^ 

[0082] ^X&mM<DMnXfe, $e>^0*bVN64MO#«^(Dff ^SHMtbT, 
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[0084] rtU^tK Sf&OTCWu ft ^16^T*#^^TV^-fe5/hrt-e*a^^52lf5/ 
[0085] #iSifctf>?gflrctt, 64ltt<7)#^f|OSiJ<D^UVNfS-^^iB@i:bT, Ell 9^ 

[0086] Mc{£f&ia^m j %-&4j&&i±yYbv. i±yhft<D4M<Dm^&m<DmMfe'h£\^ 

[0087] rtbt^O. $tmm-e&. {m^&16&Xmf&£ftX\,^±vh\HX&mtJ£Z4l?y 
±vhm<Dim %-M.$eM}tt%^<DX\ Stm ^^^©tyKllii'- 16) 

[0088] /6Kb-c^jso^{-j:ttfi, ^fL^nmttG^&mmttWfcoyri^ri- 
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[oo89] t^^mmmm^m^ mm<DMm2xhmmvtcx^ ^m\t ^Atm® 

mm&mttx? ^mnu ^mm^-Atmmm ^-Btxm^ir^^yb^yh 
wt&mtt&i^tim&xh. mmirzz.b&x%% 0 
[oo9o] mmmmA) 

^mm<Dmmxit. mmmmis^mm^n^x, mmmxmi^^n^ 

3?m%nwi-z>o ^mmmmn. m^mat±m^mm<Dnmxmm\^t^(D 
m^&mm&um^m&xhmmx%z>h(Dx$>z>7!)K ^ xte-mtL-xmimi 
xmi5A\c^fcm^&mw%ft^tcm&&mizb^x^wi-z> 0 
[0091] m2b<DMfci$ftfcm-ft^%tt^x^i-m20K^ ^mm^m^mmmn^ 

i-^o ^F^k§Pl902fi, mm f^JPMn ^■iQOUz.MiWh^m^-^mrr^.bK 

[0092] ^mmm^i^m^n. m4<»bmxibz> 0 ^mm^mxi^ m^m^t&m 

§P321^ m21(Dm ^MM2000O£5fiI«/&-r5o ^*3|l|21-e{i, m5b<DMfo 

[0093] ^mm(D^m<Dm^^M2Qooi^-^MmmYwn2ooi^'r^ 0 mpmu 
n-^gp2ooi». mm&vm 517, m^mn^—^^m^-so 

3, 506£rA;>j£U ^tlb&m^Xmmfemm -*§-2002£#, ^tb^J^2003^ 
^tU-TSo ^J^gP2003fi. mmfemt^2002*U^ir^bX^Ji?Z Mt ^-20 
043r#5 o 
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[0094] Z<D&Wfefeft&&200lRXW\1^2003<Dfam\tt\i*X. I222£fflvvtp3£ 

[0095] m20(Dmmmmi9ooiimi5A<DXo^:it^rMMmr^^mim^mm\, 

[0096] |H21(D{f ^M2000t-*5V>Ttt, §|5^>hflJ^509^, BI15BO 

ft ^@Bm^*5ttSW^#J^«^ x &MT -^-AOSaO, Sa2(E>2fcVh&ife5£L 
% m^^fyHf #510i:U-CHi*i-5o PJ«H^ ^tVhW^512^ % a 15 
BCDif #^EgjC*5»t5fB^SPJH:S^#, ^PMf ^BGDSbO, Sb202fcVb£&: 

[0097] m#^B'J«SR514H:, §P^V^J^§U509. 512a>k<D4tfs/H£>if #«rfflV>T. 

15i:UT^J^ittf^lfP2001^tlii-§„ ^H:, m^B'J»«P516t. 16^CO 

ff^W^I'J^^ff^i*^517^bT»J^ittf^^2001^^mi-§ o 
[0098] r^tt, — ^J^b-C, yY^m^09X^m^fvkMmm ^A<Dl®ft&yh 

£SaO=0. Sa2=0, &fr&yhmfen512Xfc7££tltc&mim^B<DMft&yh& 

Sb = CK Sb2=0^-T?> o 
[0099] r<D^#©C^J^jfifh^gP2001{*, B!ft$&0>fll ^■&mmi5}im$m&<D'<-- X 

[0100] (^f^STl) 

f(Oa- ^yyKffi«<D0U;ttf2^«:jfc«>5„ --"C\ a-— ^yyKI0K©2*Sr, D(Sa 
O, Sa2, SbO, Sb2, Sal, Sa3, Sbl, Sb3) ^V^B@^"e^^.i"So 1~<5^ 
-Cf*. SaO = 0. Sa2 = 0. Sb=0, Sb2 = Ot£<DX\ D(0, O, O, O, Sal, Sa3, Sbl 
, Sb3)t£33V^-CSal, Sa3, Sbl, Sb33&SO*fcf*10>16lB©1iti& s #*5i£l^5o 
[0101] &TyZfST2) 

#Cf£.D(0, O, O, O, Sal, Sa3, Sbl, Sb3)016i@0^^ft^t^feSo - 

[0102] (^-T-y^STS) 
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^&<D^—?Vy\ f TEm.<D2m<nte&* ^-CDmax^-T^o Z.<DM"et£. D (0, 0, 0, 1 
, 0, 0, 0, 0)a>€>D(l, 1, 1, 1, 1, 1, 1, DOffi^ ^TDmaxttSo i"*t>*>. 

aajfc-t-So i6^(dw ^(D^-— ^y^Ksggio2mfe^#^)^^fflb-c. 

256^<D^.-^y5/KEgni©2mfii:^a^# ; 5r^^-e#5o 

[0103] ^LT, »J?MfrgSB200m % ^b©256^©3-— ^yyKSEJfctf>2^0>|fi( 

77^*vvv?)%&mmmm j %-2002tvxmt)irz> o 

[0104] ¥U^g|32003te. $fc^J^fffI-S§-2002£:A;ft£U ^^^MJs^*^ '<**hVy 

m-*§-u ^i??/ism^2004&mt)irz> o 

[0105] Z<D£5lzm*tlkmiR2000lZ£tlt£. MWt&1n1t&&mm ^t©^- 

[0106] m2it(Dtt&wftizfft—&ttWLxm'tm23\^ ^-mmmm^m^mmu 

mmmm^B-ro «#8yft*B22oott, mfrtt\f&mt&%n22oi&jrrz>o 
[0107] m&wtf&Mnm$22om, mm^ACD^^mm^sos, 3is. mm 

ft^xm^ftM-fzm^. m&wttt\-mm2oitem^<Dftffimmmm-rz 

Soft-decision decoder employing eigenvalue of channel matrix in MIMO systems" 
IEEE PIMRC2003, pp.1703-1707, Sep. 2003.^£*l/CV^J;5^ Wz.lt (l)5£<D 
e^JO@«O^/V^r7-^^* N ^tV^m^#tt#^^2202^LTm^i-^ 
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[0108] mmm^nmooi^ Bmm^m^Mmmsis. 517, m^m^^-^ 

>Kff ^306, 316, m&ttimmm J %2202&AtlbU mbtz.y*7^*YVy?KL 

[0109] ^(DXjizm ^-MS§152200^joV^-c^, y^^hV^KM^-H^Wc^W- 

[0110] •£tc*mM<Djtmx^ m:^^m^m^tiM^\z.^\^xmm\^tz.i)>, 
motzb<DXitt<, ^&^v^w^teb'zm^tcM&xi>mmz 

[0111] ^±.^mm<D^mxit, ^--^y^m^m^^, ^n^m^^x^mw. 

7£m.&Mfr&i%&fchmmirz>z.b&x%z> 0 m<Dmm<Dj^m^^^x-hm 
mxh% 0 
[0112] mmmmz) 

^mmmmx^ ±m.tz.nmmmxmm^tMKm%mxu / ^yY^m 
m\^xmmn^&mmtt!&m*ft*>\z.tb*L^x^ xmm^m^-it (&^&n 

[0113] mm mm<Dmmm^it. m20<Dbmx&z> o ^<Dnifcmmx\^ — mb\^x, 

ftDh<Dbirz>o ^tc^mmn^mmmm^ mA(obmx^ 0 

[0114] E124^. *mi&<DMn<Vft^k1$(Dffi)& : &^'$-o irtett, |2|24(D^F^t:gP23 
00J3\ Bl20<D^^k§P1902i:U-CffiV>^tb?) o 

[0115] ^^fbSB2300ra\ (SaO, Sa2)^F^blfP2302, (Sal, Sa3, Sbl, Sb3)W^t 
IHJ2304, (SbO, Sb2)#-^ffcgB2306>Mr-r ; 5o ^^b§B2302, 2304. 2306 
tt. <?4*J9A>& -^1901^rA^b. ^ft^n&feCD^yHzttl-Zn-^ikt&m&ft? 
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o 

[0116] inbtt. (SaO, Sa2)^^b§152302^. ^>^Hf-^-1901^*tv5lf5/hS 
aO, Sa22r^-^ffcU r<£>fcVrSaO, Sa20*3F^fb1f ^2303^tH^i-^ o (Sal, S 
a3, Sbl, Sb3)?3F^fb£B2304te, ^>^/Wi^l901^mStfs'hSal, Sa3 
, Sbl, Sb3£^-5§-fcU ^(DtfyhSal, Sa3, Sbl, Sb3<D^F^btt^2305?rm 

(SbO, Sb2)^^b$P2306{*. r^f^fi 4§-1901^2;;ft5tf;yhSbO 
, Sb2^^kU SbO, Sb2O^P^bit^2307^m^li-So 

[0117] ^<Z)J;5^. m^o^^h^^^b^S^-rJ;5^bfci^(c:J:«9, g:lf#J-ete 

i-eii, ^mmx&^ymmztiz^yh m&xn^kmm&mir mutr^ 

[0118] (SaO, Sal, Sa2, Sa3Hf -*§-£j$g|32308te:, SaO, Sa2<D^-5Hfcff $&2303£, S 
al, Sa3, Sbl, Sb3c^#>ffct##2305££A;^U SaO, Sal, Sa2, Sa3tfXf 

[0119] IrI#^, (SbO, Sbl, Sb2, Sb3){f ^-^^§P2310tt, Sal, Sa3, Sbl, Sb3<D 
W^itm $82305^, SbO, Sb2<Dn^tmn2307b$: Alible SbO, Sbl, Sb2 

[0120] ^<7)j;9^ff ft #&gf& i-5^«^«o«^iftB^-r§o ^mm^m 
(D'&mmw.oWtf&nmL m4(Dtmx^ 0 &m mm3oo<Dm ^®mi®32i<D 
Mj&te^ m5<Dtmx&z> 0 ^mm<Dnmx\^ m^^m%32KDU / ^yvm'& 

$B509^Igl25AOj:5l-«^U §lS^tVh*IJ^$IS512$:lll25B(Dj;5^*^U ± 
1 8&K25C<D £5 {-*^-T^o 
[0121] El25A<7>(SaO, Sa2)m^b§P2402«, ^A<D«I^— ^^^Kff -^50 

8£A;0£U ^^m-^-rS-^-em-^-tVhSaO, Sa2£#, ^.fh^Mim ^rA(D^: 

fe£ntci®ft&yhmmiotvxtoti-rz> 0 

[0122] g|25B<Z>(SbO, Sb2)m^b§P2405f^, ^Plf -^B<Dt£5g-<— ^^Kff -^51 
lSrA^U Z.t\,&m-%-rz>Z.bXW.^yhSbO, Sb2£#, ZLftZ&Wim tB©^ 
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[0123] Z.<D£5K. &&&yhm£X*m'OtTjEW%'&mA'tZ>ZkX\ -mt^m n°n«£ft 
±.£&ZZ.k&X%Z> 0 o£!K 9J5^ifs'h©^J^ic|a036S*>5fc, m^g'J«©BS^Sft 

[0124] AP^T, (SaO, Sa2)^F^§U2302S.TJ ? (SbO, Sb2)flF#flrfflS2306fc:,fco-C, ( 
Sal, Sa3, Sbl, Sb3)^#^2305J;^IS9frEI6^©^V^-^'fb*rfi 1 3J:5 
t^l"^ ±9#3aj/\,£<Z>J:5K:^-*Uf. g&#fc>hSaO, Sa2, SbO, sb2&m i 0M 

<m-%x%?>-zsmfti&-mbm<x%z><DX\ m^itm^wm^n^m^—m 

[0125] \§m<n%m&M<D\% %-MMWbL,Xfe > lSQAMJ;^ ®15A, iai5Bic 

TV^o iiH4, 16QAM-CH:, mfe£th%&ft&yh$mmz£<>xmtt:%<DfcttV 
„ EI15A, B115BO#-^.^^J:^-r^tVb^(SaO, Sa2h (SbO, Sb2)£@ 

-era, i6ffi#^ii^^L^ofr^-^^Ar5^i?riftpjbfe^, 64«#f« 
mm<D%}%z&'&z>z.k&x%z>o z.<Dm&Kh, ±.m(Dm.wkmm<Dm&x^ 64qa 

[0126] g|25CO(Sal, Sa3, Sbl, Sb3)m^Hb§&24im, WM^im -*§V&1f #515, 
517, i£#;ifc#<£>-<— ^^Wf^-316. 306t:A^^U {^fiff ^i:S{f ^ 

^^>-K{t^wd^{^-^y^Kmii^2m^*5^T%y^^by^^fe. 
[0127] fa<L,x$:mn<Dftmfc£tii^ •mmmmi—^m^zMk.x. %n&&yb&n 
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-c, %:im\x~<Dm<om!&&* -&bfa±.i$"£z>zb&x%z>£?iz.tj;z> 0 
[0128] *fc^tvht->?j-bT, m^yhx'ohmmiEmjd^-m^^^ritmm^m'r. 

[oi29] te&*mi&(£>ftmxfe, mmm<DW^ki$&m24(D£?izMf$.irz>b&K, 

M<7)it -5§-&ifflgB£®5. EI25A, I225B, IIl25C<Dj;5&;i#|j&i-&^g- (--O^Ttft 

[0130] m24t(Dn^^m—n^HL-X^m26^^^X^^it^2500i^ ( 
SaO, Sa2)^^bgP2302, (Sal, Sa3) ^-^1^2501, (SbO, Sb2)#-^bg&2 
306, (Sbl, Sb3)^^fcgB25033r#-t-5 o ^^§152302, 2501, 2306, 25 
03te, *f4*?9Aj& ^§-190l£A^U ^^tt#^Olf^h^*j-r5^^b^fa?r 

[0131] "t-Jfet>^, (SaO, Sa2)#^b$i52302tt, T^v^/Wf -^1901^3:tv5fcVhS 
aO, Sa2£|?-^U ^tfVhSaO, Sa2(D^^blf^2303^m^i-S o (Sal, S 
a3)^F^-^|fB2501}*, T^i??Mn ^1901^l£tL3fcVhSal, Sa3£r$F-S§-ft:U 
iCOtVhSal, Sa3<^^^-^ft^2502^til^i-^ o (SbO, Sb2)^-^ffcg|52306te 
, f^ZMn ^-1901^^*tv2)tVhSbO, Sb2$r^^kb, SbO, Sb2(D^^b 
ff#2307^ttiiji-5o (Sbl, Sb3)^^t:§i52503fi, 7=Vv?^Wa-^1901^^ 
tbSlfyhSbl. Sb3&WWitU -<DtVhSbl, Sb3(D^f ^blf #2504?:ffl^i- 

•So 

[0132] (SaO, Sal, Sa2, Sa3Mf #*JE£*R2308te, SaO, Sa2<D$F^Hb|f f&2303£, S 
al, Sa3O^F^bit#2502^A^^L-, SaO, Sal, Sa2, Sa3^f -5§-&3U&U 

^ti&n^im<D^i>?Mmmoibvxmz)irz> 0 

[0133] m^K, (SbO, Sbl, Sb2, Sb3){f ^-£/&lH52310te, Sbl, Sb3<Z>??-5HWf #2 
504£, SbO, Sb2(DW^tm m2307b&AjjbV. SbO, Sbl, Sb2, Sb3CO{f 
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[0134] mz. m27<D<t ^mn26oo<DMj&zmwirz> 0 m27<Dm ^s§P26oo«. 

@5(D|f ^S§{5321^^T, ^#tVM^gG509. 512^LT^J^m-^§P 
2601, 2602^ttfe^-CV^(o*t9 % gi5^Vh^M2610^g(|g|5507»^J 
Jt8C-5HflS260:U 2602i-e«fife$^TV^)^^i!, »J^-^$P2606, 2608/5^ 

[0135] ©C*IJ^-^IHS2601{*, ^fifi ^A^Jft^-^^Kft ^508%AtlbU M2 

hSaO. Sa2(Dif#^|^{f^A(D^^tl,fc^^tVhit#510^U-Ct±i^-rSo 

^J^«^$P2602fi, ^fi^-BO«l^-<-^^^Kft^511^A^i:L 
, El26(C*5ft§lf|5^fcVhSbO, Sb2^oV^#C*iJ^^tfV\-tLfCj:«9#fc:|fP 
^•tVhSbO, Sb2<Dtf^^^f-^B(D^$tL/c§155>tfVh1t^513i:bTtil^ 

[0136] ff^|ij^$|5514, 516{*. ^$tvfc§P^tVh1f ^510, 513£ffl VvC<g*tm 

^7&£iiMU giJ^(D{f ^^ffif #515, 516&±££J3£8B2603l;:i£ffli-5. 
[0137] ±fi¥Uj£*|S2603W\ 8iJ«&<0{5&*tffi ^«S!ja:tfe«©^<— ^^Kfi ^-316^ 

;6><b, ftt>±^o^v^ttfi-^^^^i-5^-e±af*iJ^^fTV\ tVhSal, Sa 

3, Sbl, Sb3&5£#>5 0 ^:b-C±^J^§P2603«, tVhSal, Sa3£t^Mff$&26 
04bL,Xmm7&&^U2606Kmm-rZ>kM^ tVl>Sbl, Sb3£fcVMim2605 
i:U-C^J^^-§l526 08^^mi-So 

[0138] mm^m^-m>2606n, \?vhmm2604%mmmm j B-rz>-tfc£<9. fiftfA 

<^^«9fXiEmc>tVhtf #2607^#^) o WJ^m-^lfP2608f*, tVHf # 

2605^^J^m^i-^^^^i^.^flif^B(D^fTEmot>hftfB2609^# 

[0139] rr-c% ^mm^A(D^^titcw^yhmm5iot^mm j B-A(Dm'otTiE^i(D 
^yhmm2607^mmm^mmiEm(Dmmim^A(D^yhmm^m^u &mm 
^B(D^m^ntc^\fyhmm5i3mmm^B(DmmiE^(D\f>yhmm2609^ 
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[0140] im ^S§P2600fC4oV>Tf* > ^J5£^-S§-gB2601, 2602£^t, it 

tmvm¥?&&fa±£&z^b&x%z>£?iz.f£z> 0 jtmnfemnm 
, mm\t ^B<Dwmir%ifcmfe&ft?^btimMtifrbx&% 0 

[0141] ft**, &mM<DftmXfe, Sff MX$$ft}?ybm7£&fty^yV£lW-<D}fvh (Sal, 
Sa3, Sbl, Sb3)^^LT^^b^tT9^^oV>TtaP^bfc/5S N ^5>lf5/h^J^ 

o 

[0142] mm<D^me) 

*mm<D]&nxn, mm MKbisy^n^mm&mAirzz.bzmm'fZo 

rr-era, mMttt\^xi6QAMtt&m^^m&&mz.mm~tz>o 
[oi43] ^e^«in§«^«iii2(D^^i9-efe?), mmm^^u—Mmm-m^^t^ 

<oxhz> 0 tfcgtm ^m<Dm&mfmm4<Dbmxtb*)^ mmm ^<&wi%32i<d 

mmmm-±m5<Dbmx&z> 0 
[0144] i6QAM(Dh^v ^n^t^mMm-r^tMzi^ m2<Dmmmmoo<D^mm 

02, 110?:, ffl^&m28fc^1r£?lzmf$.-ftl&£\<\ 
[0145] g|28^*5V>T, 2701, 2702, 2703tev':7hl^^, 2704, 2705te#Mtb,tfjfmi 
SfPHIS&^bTfc^, A^JaO, al, a2^£>, bO, bl, b2, b3tf£.J$.£tL% 0 ^VX 
, "i— X/OVim -5§-£/&§B2706te, bO, bl, b2, b3£A;0£U 16QAM<D^-/t 0 
^^tT5-i:-e^— ^^K{f-5§-2707<l:#5 o 

[0146] ^eoi&f^ov^i^-rso -L^utj;?^, *&m<D%:m%kW<D 

TOtfj#*jfm, lH55>tV^J^509, 512 (HI5) Mfc5 0 |fP^tVb^J^lfP509t 
§P^-tVh*IJ^§i55l2{iI^1l|(D»}f^^fT90-e, ^-efi^^§P^-tVh^J^Sl5509 
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[0147] |fP#tfVHSlJ£*|S509tt. %-A<Dmfe'<—X/<>'m j t§r508&At)bU 0»J 

#513 oif yh^it #) ^tti^-rso 

[0148] ^#^CgiJ»lfP514, 516*2. if &MXim&ft 5o ^blT, ±S1&$tgB5l8te, &tt 

20^brm^i-5„ 

[0149] ioj;5^^Jg(D^flglc:«ttt«, ^MT-h^y^^b^P^tT5J:5^b^i: 

[0150] mm<omm) 

[0151] ^.tc^mm^mx^ mww^^m^±^^tcib(D^^yhm^ 
[0152] m2b<DttJ&&ft\z.m— n^-&WLx^-rm30i^ ^mm^mm^n^mm 

[0153] ^p§P2902i*. ^fv^/Wf -^-2901. !7t/— Alf£j&{f -5§-1183rA;^U 71/- 
A^jcm-^-l lS^Ufc^oT^Vv^/Wf ^-290l£r^U ^tv^J:«9#fc-<— ^ 
/<>-Kff -^2903^*£i!(gi52904f^m-rSo fem§P2904fi, ^^^Mf^-29 

owz.mkftttmn^ ^ti^x^m^m^titi^<-^<>m^2905^mm^ 
2906^miii-r^ o mmu2906i^ iAm^titc-<—^<^{s-^2905Km^m^ 

iBSfc^Srlfi"^^.^ ^§-2907(^f!{f-5!-C)£#3 o ^M{f-^2907 



WO 2005/053260 



30 



PCT/JP2004/016339 



[0154] yu—j»mmm %-£.&mu7^ m%.\*. mKoyv—j^m^mn^^^ 

[0155] EI31K1, ^g2900<Z)#T^^108, 116. 2908*^^|{f ^ttS^^f 

j&j&m&TF't'o T>^-io8*»e>a6f9**t5aE*if§#A, 7yftn6^ 

■^.(DttlsbW^^/vm^y^^Ol^ 203, 300l£, X— ^-»^/V202, 204, 

3002t^i-^5o SSfS ^g2900ii, Emic^T J;5*7i^— -Mf*riW>asPfa #a 

^/V201, 203, 3001}*, /^nyh^y^, ^E7— h\ ^yTV^/Vi:^ 

[0156] 04^<D*fJ^gP^t-l^^#^#bT^-ria32^, ^i^^^ftS^f ^1 

[0157] Cvl-C. IU30(D^f ^gg2900^^oV>T, T>"T^108^^Mff £*T,5fi -!§-£rTxa( 
t), 116 frhmit ZtlZit ^Txb(t). T>7^-2908/^bi£{f $^ff-^ 

£Txc(t)tU El32tf>§:{f ^g3100{C*3V^T. TVx~?-301-C§:{8Ubff ^Rx 
1 (t) , 7^7^*31 lT^f bfdf -5§-£Rx2 (t) , T^-^3105-C^:{f bfc{f ^Rx 

3 a) tu &m%mT>TT~mx<Dfcm : mw}$: : tti*:frhii (t) , hi2 (t) , hi3 (t) 

, h21 (t) , h22 (t) , h23 (t) , h31 (t) , h32 (t) , h33 (t) b~fZ>b. 

m.21 









hl2(t) 


hl3(t)\ 


/TxaCO^j 




Rx2(t) 




h21(t) 


h22(t) 


h23(t) 


Txb(t) 


(2) 


^3(1)^ 




^h31(t) 


h32(t) 


h33(t) ; 


JxcCt)^ 



[0158] mmm^c(D^*;vmhffi£Mzioite. mmm<D^—*s^Ym ^306£ 
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m^3io2£ff^sgB3ii7to£ffli-5o mm\^ ^mm^rC(D^^mwim 

[0159] £fdMgB3107«:, T>^3105-eS{f b/c§:{f ft -^lOe&A^U ^{f if 
-^3106iCj^^^^, E32tti§#^£:JfeU ^^£9#*:-<-^>K<f ^310 
8£$feM3109^mi-5o J»i&ClH53109te, J*^K{f ^§-3108£ri£i£ 
tfcU rtb^J:«9#fc^t{c^<7)-<-^^^K{f-§-3110?rt±i^i-?. o 

[0160] ^A<D^-^A^»]}f ^§B3111J2, m&Wtm<D^—Xs<>'Vit -^-3110^ 

a^u gi3i(D7v— j^mm^if^mm^-AtD^^m^^ 

-^-3ii2^f ^asp3ii7{^m-r s„ i^mi-, ^m%^(D^*>vmm.i£. 
gff3ii3te, mfcWk<n^— */<>vm -^ho^a^u m*.^ m3i<D?u— 

J^mm^if^Mim^B(D^^/Vm^>>^203^m V ^r^--V^/V^«J^it 
5£U rtL^ J;9#^Mff -^-BCO^^/^Sjff ^-3 1 14^f ^a§P3 1 1 7 Km 

m-rz> 0 mmi^ ^mit^c(D^^v^mm^M3ii5\^ mmm^—^ 

VKfll -5§-3110£A^U 031(0^1/- A«^^*5^^ff^-C(D^ 

(D^^/^mm^-31 16^^31 i7izmmirz> 0 
[0161] {t ^s§P3ii7{±, mm^&^—x/ovm -ji-306, 316, 3110. 

AO^-Y^/V^«]{t^-308. 318, 3112, ^Pff -5§-B<D^-^M^«]{f ^-310, 32 
0. 3114, ^M\n^C(D^-^;V^mm^3102^ 3104, 3116£rA^£U m£>£ 

{f -^-322, ^B<D^^Mm ^-323, ^p{f ^C<DyM^/Wf -?§-3118& 

[0162] it ^mmii7<D-^(Dm^.m^m33K^ir 0 &itm ^-ttmmi^cDWkDM 

^J^IH34^^i- 0 
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[0163] ft-rm33<Dmm^\,^xm.W'rz> 0 mt<ottj&n&\zm—&-fir&ttvx&°tm 

33{^V^T, m^famn3117<DUft&yy&mU3230<Dfr$im3201^ flit 
%A<D7-^jU^m3-%-308^ 318. 3112. ^flfl -$5-B<Z>^^/I^Krtf -^"310, 
320, 3114, aSpft ^C<D s f-**/V$mm ^3102. 3104, 3116, igJfctSc&tfV* 
-^VKff-^306. 316, 3110^A^Ji:U (2)^^oV^T, WfctfigfT^JiSI!^ 
MMSE (Minimum Mean Square Error) SH^ff ft -^Txa (t) , Txb (t) 

, Txc(t)<Dt£^{f ^#^> 0 #Htl?&320m. ^C0i5^b-C#/c^^{f ^A<DWi7£ 

^-51 l£|fl#fcVH£J/£!ffl512K:, ^f§fs ^-CCDtt^-^^Wf ^3207£gB# 
tVh*J^3208^ffli-^ e gB#fcVH^§B509, 512, 3208J2. 5fc&fcgG# 

tvhtf $&5io, 512, 3209^mm-r^ o 

[0164] ^#fcVM«gB509. 512. 3208OgP^fcVb^J^«, 09*.tf, ^fi^^l6 

, QPSK<D#^}2. ^XL«El29(Dj;5^^{t^ ; fT5^^-C^^-e#^ 0 ^-CiS. 
^2f5££l6QAM£U milB<D£y{^ 4\?yY<Do%2\?yh&¥\fe-tZ>m&%:m 

{d. T^-rm.3(Dm^-(D-mmj5m\^\^xmn-r^>o 

[0165] M^T^^^I^^^^{f$tLfc3o<D16QAM{f-^^ffU^^. 16X1 
6X16 =4096^<D{^^t^^^ ? t E ^-i ! ^5o §B#tVr#IJ;£g&509. 512 
. 3208-ef^Pff -^-A. B. C^th^fo\Z.^^X2\?yY&#m'tZ>tt>. it ^MM 
^gP514. 516. 3210-efi4096fH(D^Mff -^>^^4096/'4 / /4/'4 = 64^O^ 

mm ^mmmztLZo x<>x, ±mmmm2i2x\^ 64{@<dmmib ^&tmm; 
$titmz.tx% ^m-^-a. infftB, ^mm^c(D^mT^^MB^322, 3 

23. 3213£#S^£{-&5o 

[0166] r<z)«t5(-b-c. mmr^^-m.2^ ^mri^r-tm.2. mmmmm ^motztm 
mi^ mmr^T-i-m. mtr^-tm. mm mmm ^m3(Dt^{z.^^xh. §u 
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V^fs ^Vv^/Wt-5§-322 s 323, 3213&#5r£j&S-C#5„ 
[0167] fclz s 034<0*j£fc:oi^TiftW'f So ia34£<WJ&«S#fcl^—^&ttb-C^ 

i-|H34<D{f #*fta«|J31 17}*, M W3301^#*rS o 
[0168] f|ilj®)g&330m, ^-A^^/^min ^§-308, 318. 3112. ^Hft-^B 

<D^^/>m.Wiim ^310, 320, 3114. ggfilfi -5§-C<D^-Y^/l^tb{t^3102, 31 

04, 3ll6^A^JtU, ^RfcT, ^H{f -*§AO§:{fm#$£^, ^pff fB©^§ « 

^<D^^fcVh^J^tT^v^5^VN5J:5^,^W^3302^ffi^-rSo 
[0169] ^Wfl fA©Sfi «#M^ftt>/J^^^ofct><7)^i-So i"S^, 

Ufclfym0tfyteV^££K:>&5o — *\ ^^#B<DgP^-tV^J^§P512, 
{f #C©§R^lf yh^J3£lflJ3208»4, *tv?tl2Vy\^\fe1rZ£5l£f&m£tlZ>o ^ 
T. if ^BU«$B514 X 516, 321014, mmfc*2rA<D&:7££tlitOl?iyH<>*.Qt<D 
fcV^^r^tbTV^VN), ^pfs-^-BO^$nfc2lf5/K ^Hft ^C<D$:^£;fr 
fc2tf vC, 4096^(D^*f ft ^£4096/4/4= 256{@O^Mm^l- 
^J^«o ±S^J^gP3212-ef4, 256^tf>{p|*$ff ^J&tmimMi<D'<— 

ft-^-A, &f«ff -5§-B, &mm^C<D%:m^i??Mm^322, 323, 3213£#5 C 
[0170] ^(7)45^, #3E»im#©Sfllia«JU6<5v^'r, ^«>agPfi#«>SP^lfybSr^-^ 

~rz>t Bkm&R(z.<onM<oj&&<D&&ten$kiBnft&i&) <DQ&mmim-%r<Di® 
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[0172] A<LrX*mi&<DMmK£thit, &mmm D n pft^^v vr, m^&wm 
§B5i4, 5i6, 32iox-(Dmmt^mm\z., ^(D^mm^n^yv^m^^ 

im -5§"322, 323. 32l3&^Z^btfX%Z>£?fctj:Z> 0 

[0173] Jz£i*mi&<7>ftmx^ ^m&no/^—ft^x, s{stfM^v>5i^ 
^fD^mm^^vr^u-^m^n^it^M^ti^^mmm^^m^ 

[0174] ^fc^Jgco^s-e^, 2^(DMm\t ^<D^w^yV*mi&rZ>m^^xWL 

rnvtctK i^(D^mm^(D^^yh^m^xhmm^mmir^t^x^ 0 

[0175] £<b^, ^tVh^br^J^t-^^Vhm^mp 0 D«offi5feJiI^^i;t9m^J:5i- 

^Mt ^c^m m^mi <Dmmftf&iL^x\, ^tdm^, &mm ^-A^gp^tvh 
o-ob, &m£mm&&ti&mwMmt<Dmttmz>^bfrx%z> 0 

[0176] o£i9, #^Mt -^-O^f p p aJCKS^-t, $iJ«3301^J;o-C, ft -^i'MlE 

514. 516, 32iox<Dm^&mm^ &mmm^(Dnft^yh$:w&yhm^fr$: 

fflfflrZk. — &tm?)m<&fe<D&^§:m ?<&9Afa -^-322, 323, 3213£#3^ 

[0177] -^tz^mm^mx^ ^mJj^bx^xiGQAM&m^^dm&K^^xmw^ 

7iKm<D^m^^m^m^xi>mm(D^^m^t^x^ 0 
[ons] ^.tc^mmmmxn, mmT^r-tm. ^t7yrtt3, sim »m 

2)<DWr£-\~fc<Mm-t%Z.b&X%Z>o ^Jx.«. ^tT^^#c2, ^fT^^-|&2 

, mm mmm ^m.2<DW&mz^ wftA©sfi«#3is>^ifttB©$ft 
m^m(Dt^, ^mm-^A^ML-xm^yh(Dn^yh^mmu ^mm 
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[0179] $bfc*mi&<7>ftmx^ m^tt&n *?*v ^m^zm^wmutft, mm^En 

[0180] iiiffA, ^WfS-^-B©§P^bryhSr«:^U -OgB^Vh^rfflV^giJ 

AC 

ft ^jSa^^^^Ms^BM &#T, r^b^^^hy^BM , BM % 

BC Ai3 AC 

BC 

*/Wf ^-322, 323, 32l3&#5£5l-;fr&£JEvv-ObJ:v\, 
[0181] Sbfci^a.i'— S/a^S^ofcjfefc, *^Jfe©^«8-CtftMUfc. #&HMI#<©g 

^Sfctt, #{£#8tlH$3201 (EI34) T*MMSE£*t5£5 (-1-3^ 

^^/Hf -^-322, 323. 3213Sr#5r^^-e^5r^^^ io fCo 
[0182] mM<D^M8) 

±mjzMM<oMi& i -eri^m^* 5 1 6qam© £ t <z> i try mbj^jri ( HI 

[0183] 035^ 16QAM<^ff^BBei:^{ffS^fS^^— ^J^i"o HI 1 , 3401 
d^3416^16QAMOm^(^fB^)^UT*3!9,3417f*^{tfi-^^f 
#^C(^m^)Sr^UTV>5 0 *fc035-Ctt, {f ^3401^^3416<D4tVh<DP^ 
(SO, SI, S2, S3)tP^F^bTV^ 0 

[0184] &m&<otetfc<niViyb<DMftVybWfej3Wr?tZ. teC&S^ ^mm^(Dim^r^3 
417^16QAM<D{f^3401/6^3416i:(D3.— ^UyKOiSr**^ * 

Sl350^jTii,^B^3417^<DS/jN^— ^y^KSgg|<D{f^-^;^bi:ff^3407 
3&Stfettl$^ ^(D{f^3407-C^$tl^)4fcVh^>fcVh^Ji:U-r(S0, SI, S2, S3) 
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= (1, 1, 1, l)#3fc*&. 

[0185] 4fcVh(S0, SI, S2, s3)co^tt-en^u £*to<£5#^-— ^y^KSggt 

[0186] fcVbSO^bT"l"^^ofc(DT% tVh^J(SO, SI, S2, S3) (DSO^&gfC'O" 
Srfc5^#^Sr«lft|-r5o ^m&f^LT, ft ^k3401, 3402, 3405, 3406, 34 
09, 3410, 3413, 3414^#^^o ^rUT, i*tb8o<£>{f -^k^if ,&3417i: 

min, SO 

[0187] mmz. Slbl,X"l"tf$L-§iotc<DX\ tVh^lJCSO, SI, S2, S3) (DSKZXMf-" 

o"*tz>m ^-M&mm-r&o mm^tvx, m ^3401, 3404, 3405, 3408, 

3409, 3412, 3413, 3416^#btu5o ^LT, ^tV^8o(D{f ^C3417 

min, SI 

[0188] H^lC, S2£LT"l"tfM^ofc<ErC, tVb^lJCSO, SI, S2, S3)OS20^fi^" 

o"*tz>m ^^mm-rzo mm^tL,x, m ^3409, 3410, 3411, 3412, 

3413, 3414, 3415, 3416^#b;tx5o ^UT, ^tt^8oCO{f ^rMb^im ,£3417 

min, S2 

[0189] H-UUM, S3bL,X u r&>k^ti<DX\ fcVB*J(S0, SI, S2, S3)C0S3<D{ig[^" 

o"%tz>m ^&zmmirz> 0 mm^bi^x, m ^3401, 3402, 3403, 3404, 

3413, 3414, 3415, 3416^#^^ 0 ^LT, rtb^)8o(D{f ^^1^3417 

min, S3 

[0190] 0^19, &misthtzi?yYsx(D^fe<Dm:bz>m ^-fczmmu ^tih^m^Ab^ 

m ^3407t<Z)^--^y^KSgit^^fe, ftVJ^V^-^y^KSglttD coffin 

min, Sx 

[0191] ^UT. D . D . D , D <D*pX\ Mc±U&tZi><D%:mm~tZ>o ffl 

min, SO min, Si min, S2 min, S3 
min, SO 

t>tf>/^D XtbotzM-k. Sy^^i-5o -^£9, tVh^J (SO, SI, S2, S3) 

min, Sy 

[0192] ^±(D^a?r*i:fe5^, E136tf>J;5J-#5o 

[0193] ^fe-f , ^^STOT^S^^rTSi:, ^r^STlX^\m b<D=*-— W 
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yKfiE«tiSflr/jNO#«fi#^3407Sr«im-t-5o 
[0194] X^y7ST2-ete, mffiis^&3407iZ.ttfo1rZ>\?ybm (1,1,1,1) l^ttl^' 

Tvy*ST5Xte^^yy*ST4X&MVtc&Rm?vh&<DM'^-- ^UyKOK© 

407-C^$tbSlfyh^J(l, 1, 1, D^t-ettffilttWiSV^ybtfcStLt, ^ 

[0195] o£i9 N ^5/^ST2d^^^^ST6-e}i, ^y^STl*X?|ftWbfc|jlttfll#^tC 
±9^$tbSlfy h^J© tp-em&mm®i<Dmi< ^yb^Mir^ 0 *UWy^ST7 

[0197] rr-C, ^J;5^1tVh¥IJ^T/V^yXA^. «|$#lfs*¥UJ£SB509, 512-e^ffi" 
S«t5^i-ttfi, ^o-CV^flfe^O^^(-'ISv>$lS^l:Vh(ltVh) 

jfeSo fib, ^HJgO^^ltf^h^J^T^yX^tt, ±3£U7i^ife<£>^f&-CffcM 
[0198] **5*Hlfe<Z>^1l8-er4. 16QAM^J(C^^bfc^ x Hfc<Z>^f|^^©fc#t>l«l«l 
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[0199] (f&(D^JS(Djr0^) 
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